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lizards.	 When	 seaweed	 is	 abundant,	 lizards	 (Anolis sagrei)	 shift	 to	 consuming	 more	























Bastow,	 Spence,	 &	 Wright,	 2008).	 Consumer	 responses	 to	 pulsed	
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2010;	Norris	&	Martin,	 2014;	Ostfeld	&	Keesing,	 2000;	Yang	 et	al.,	
2008).	 The	 relative	 importance	 of	 these	 different	 responses	 is	 ex-
pected	 to	 change	with	 elapsed	 time	 since	 initiation	of	 the	 resource	
pulse.	 The	 behavioral	 responses	 of	 local	 consumers	 can	 be	 almost	
immediate,	 whereas	 there	 is	 generally	 a	 time	 lag	 before	 numerical	
responses	due	to	aggregation	or	reproduction	can	occur	(Yang	et	al.,	
2010).	The	 speed	of	 a	 reproductive	 response	 in	particular	 is	 limited	
by	the	generation	time	of	the	consumer.	Figure	1	shows	how	the	dif-


















these	 individual	 responses	can	 translate	 into	effects	at	 the	commu-
nity	 level.	Opportunistic	generalist	consumers	often	alter	 their	diets	
to	capitalize	on	ephemeral	resources	(Schmidt	&	Ostfeld,	2008;	Yang	





in	 years	 when	 rodents	 crash	 (Schmidt	 &	 Ostfeld,	 2008).	 Changing	
diet	 to	 take	advantage	of	pulsed	 resources	may	also	 require	 chang-
ing	 foraging	 behavior	 and	 habitat	 use	 (McLoughlin,	 Lysak,	 Debeffe,	
&	 Perry,	 2016).	 Shifting	 habitat	 use	 by	 consumers	 could	 contribute	
to	 a	 behavior-	mediated	 cascade	where	 herbivory	 levels	 change	 be-
cause	prey	 are	 released	 from	predation	 in	 certain	parts	 of	 the	hab-
itat	 (Beckerman,	 Uriarte,	 &	 Schmitz,	 1997;	 Schmitz,	 2005;	 Schmitz,	
Beckerman,	&	O’Brien,	1997;	Werner	&	Peacor,	2003).	At	 the	same	
time,	 habitat	 shifts	 by	 consumers	may	be	 constrained	by	 trade-	offs	
with	 their	 own	 predation	 risk	 (Schmitz,	 Krivan,	 &	 Ovadia,	 2004;	
Werner	&	Peacor,	2003).	Here,	we	 investigated	shifts	 in	habitat	use	
and	foraging	behavior	 in	 lizards	known	to	undergo	a	diet	shift	 in	re-
sponse	to	resource	subsidies.
The	effects	of	pulsed	resources	have	been	studied	extensively	in	
shoreline	 ecosystems	 in	 the	Bahamas.	These	 ecosystems	have	 rela-
tively	 simple	 food	webs	 consisting	 of	 arthropod	 herbivores,	 arthro-
pod	predators	 (such	as	spiders),	and	vertebrate	predators.	The	most	




recipient	 food	webs.	When	 seaweed	 is	 abundant,	 lizards	 undergo	 a	
diet	shift	from	eating	primarily	terrestrial	prey	to	eating	more	marine-	




reproductive	 success	 (Wright	 et	al.,	 2013).	When	 lizards	 shift	 to	 al-
ternative	prey,	 terrestrial	 arthropod	abundance	and	herbivory	 levels	
increase,	 followed	 by	 decreases	 in	 terrestrial	 arthropod	 abundance	









havioral	 responses	 to	 resource	variation	as	 they	have	been	exten-
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from	 predators	 such	 as	 curly	 tail	 lizards	 (Leiocephalus carinatus, 
which	occur	in	our	study	plots),	and	using	low	perches	which	allow	
for	 greater	 capture	 success	 rate	 on	 ground-	inhabiting	 prey	 (Scott	
et	al.,	 1976).	Therefore,	we	 predicted	 that	 lizards	would	 decrease	
their	perch	height	and	increase	their	attack	rate	as	they	shifted	to	
more	 actively	 foraging	 for	 abundant	 prey	 in	 seaweed	 deposits	 on	
the	 ground.	Also,	we	 expected	 increased	movement	 if	 lizards	 are	
shifting	from	a	sit-	and-	wait	strategy	to	more	active	foraging	in	the	
presence	 of	 abundant	 food	 resources.	 Finally,	we	 used	 field	 data	
from	this	study	to	parameterize	a	heuristic	model	linking	lizard	ac-
tivity	 and	perch	height	 in	order	 to	examine	how	pulsed	 resources	
could	influence	the	habitat	use	of	lizards	by	synchronizing	foraging	
behavior	and	satiation	responses.


















estimated	 in	 centimeters	 and	 narrated	 as	 they	 occurred.	 Each	 time	
the	lizard	moved,	the	total	distance	traveled	(horizontal	plus	vertical)	
was	 estimated	 to	 capture	 the	 full	 extent	 of	 the	movement,	 as	well	
as	 the	new	perch	height.	Each	bite	observed	was	 recorded	and	as-
sumed	to	be	a	 foraging	attempt	 (hereafter	attack).	 In	 the	 treatment	
plots	after	the	seaweed	was	added,	the	distance	to	the	nearest	edge	
of	 the	 seaweed	pile	was	 recorded	 for	 each	perch.	Distance	 to	 sea-






In	 order	 to	 determine	 the	 degree	 to	which	 individuals	were	 re-
peatedly	 measured	 over	 time,	 we	 attempted	 to	 capture	 and	 mark	
lizards	 immediately	 following	 an	 observation	 period	 or	 during	 non-
observation	visits.	The	 sex	 and	 snout-	vent	 length	 (SVL)	 of	 captured	









































Both	 the	 number	 of	 attacks	 and	 number	 of	 moves	 were	 modeled	
using	a	Poisson	generalized	 linear	mixed	model	with	 the	 log	of	 the	
duration	of	observation	bout	as	an	offset.	This	is	a	standard	approach	
for		analyzing	rate	data	where	the	response	is	a	count	and	the	offset	
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is	 the	 interval	 over	which	 the	 count	 data	were	 collected	 (Crawley,	
2007).
For	the	response	variables,	mean	perch	height,	number	of	attacks,	
and	number	of	moves,	we	 included	 the	 factor	 stage	 (small	 or	 large)	
in	 separate	analyses.	Sampling	within	 stage	categories	after	 subsidy	
application	was	 uneven	 (control:	 large	 3,	 small	 12;	 treatment:	 large	
13,	 small	 11),	 and	we	 did	 not	 have	 enough	 data	 to	 fit	models	 that	
also	included	time	since	subsidy	as	a	predictor.	Instead,	we	included	























These	 distributions	 were	 parameterized	 from	 the	 observed	 perch	
heights	of	control	lizards	separately	for	active	and	inactive	states,	with	
active	lizards	perching	lower	than	inactive	lizards	(Table	S1,	Appendix	
S2).	 The	 gamma	 distribution	 was	 chosen	 to	 flexibly	 represent	 the	
observed	 (and	 non-	negative)	 distribution	 of	 perch	 heights.	We	 de-
fined	 the	 active	 state	 as	 greater	 than	 0.8	moves	 per	minute	 based	
on	a	break	in	the	observed	distribution	of	moves	per	minute	(Fig.	S2).	
This	 threshold	 is	supported	by	Cooper	 (2005),	and	other	thresholds	
showed	qualitatively	similar	patterns.
We	used	this	model	structure	to	test	 the	effect	of	synchronized	








immediate	 return	 to	 the	baseline	 transition	matrix,	 (3)	 the	 “satiation	
model”	using	the	baseline	transition	matrix	perturbed	with	a	simulated	
resource	pulse	event	which	did	not	synchronize	the	activity	states	of	
the	population,	but	 instead	changed	 the	 transition	matrix	 to	yield	a	
steady	state	with	reduced	foraging	activity	(5%	actively	foraging,	95%	































the	unit	of	 replication	 in	 this	experiment	 is	 the	plots	because	 treat-
ments	were	applied	at	the	plot	level;	lizards	within	plots	are	subsam-
ples.	 In	our	statistical	models,	we	 included	a	random	effect	 for	plot,	




Lizards	 perched	 lower	 in	 treatment	 plots	 immediately	 follow-
ing	 seaweed	 addition	 (treatment	×	time	 since	 subsidy	 χ2	=	11.33,	
























































Terrestrial	 vertebrate	 predators	 foraging	 in	 seaweed	wrack	 is	 a	
common	feature	of	shoreline	ecosystems	(Colombini,	Chelazzi,	Gibson,	
&	Atkinson,	2003;	Dugan	et	al.	2003;	Kirkman	&	Kendrick,	1997;	Rose	
&	Polis,	 1998;	Stewart,	Herman,	&	Teferi,	 1989).	 Several	of	 the	ob-
served	 responses	 in	 the	 current	 study	were	 consistent	with	 lizards	
foraging	 for	marine-	derived	prey	 in	 seaweed	wrack,	 as	documented	
previously	 in	this	system	by	Spiller	et	al.	 (2010)	based	on	stable	 iso-













1992)	which	 together	 allows	 individuals	 to	exploit	 a	wider	 range	of	




However,	 we	 did	 not	 see	 an	 increase	 in	 attack	 rate,	 which	 we	
defined	 as	 the	 number	 of	 observed	 bites	 (assumed	 to	 be	 foraging	




















































to	active	 foraging	 immediately	after	 subsidy.	This	could	be	because	
multiple	 individuals	 are	 responding	 simultaneously	 to	 the	 resource	
pulse	when	 it	 first	 appears.	 In	 contrast,	 our	 simulations	 found	 that	
satiation,	or	reduced	foraging	in	the	presence	of	subsidy,	led	to	a	slight	
increase	in	perch	heights.	Combined	synchrony	and	satiation	results	
















ator	 (curly	 tail	 lizards,	 L. carinatus)	 of	 our	 focal	 consumer	 (A. sagrei).	
Amphipod	availability	could	decline	because	they	are	locally	depleted	
by	predators	or	because	they	move	from	the	surface	of	the	seaweed	




pared	 to	 a	 single	 addition	 in	 this	 study.	This	 relatively	 long	 interval	
of	elevated	amphipod	availability	suggests	that	local	depletion	is	not	
occurring	over	a	few	days,	but	daily	measurements	of	amphipod	abun-
dance	would	 be	 necessary	 to	 rule	 it	 out.	We	do	 not	 think	 that	 the	
desiccation	 explanation	 is	 likely	 because	 it	 rained	 repeatedly	 during	
the	 days	 that	 postsubsidy	 behavioral	 observations	were	 conducted.	
In	terms	of	a	potential	lagged	effect	of	curly	tail	lizards	on	A. sagrei,	it	
is	possible	that	the	latter	are	able	to	rapidly	take	advantage	of	pulsed	
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